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ABSTRACT 
Background: Small repetitive nucleotide sequences (microsatellite) 
are scattered throughout the human genome. Size changes in microsatellite 
sequences, called as microsatellite instability (MI), may be generated by 
errors in DNA replication. MI has been detected in many type of cancer. 
Objectives'. To investigate the prevalence of MI in cervical and 
endometrial cancers by a polymerase chain reaction (PCR)-based analysis, 
and evaluate the behavior of these malignancies with MI. 
Methods: Assay was performed on tumor tissue and matched blood 
from 100 patients with cervical cancer and 50 patients with endometrial 
cancer. Genomic DNA was extracted using standard protocols. DNA 
samples from tumors and blood was PCR-amplified at 5 microsatellite loci 
(D3S1263, D4S402, D4S415, D11S912, D11S1365). 33P during 
amplification reaction labeled the PCR products. As follow, PCR products 
were electrophoreses on 5% denaturing polyarcylamide gels, then 
visualized by autoradiography. The data was statistically analyzed using 
Pearson Chi-square test and Fisher Exact test. 
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Results: MI was found in 25 (25%) of 100 cervical cancers and in 17 
(34%) of 50 endometrial cancers. In addition, it was not found in five cell 
lines of endometrial cancer. There was no statistically significance 
between MI and age, histological grade, clinical stage or outcome of 
patient (p>0.05). 
Conclusions: The results from this study suggest that a trend of MI 
occurrence toward a higher grade, advanced stage of cervical cancer and 
poor clinical outcome. There is no statistical significance in the 
association of MI with clinicopathological parameters. 
Also, MI is present in a subgroup of endometrial cancer and 
may be associated with good prognosis. No relationship between MI and 
other clinicopathological features was found. The mutations of DNA 
mismatch repair genes in cervical and endometrial cancers as well as their 
precancerous lesions need to study. If this abnormality does contribute to 
the development of a subset of these neoplasms, it may provide a new 
target for their therapy and improve the prognosis. 
vi 
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序 目 
s ^ 
小部份重複的核酸序列（微隨體）（M i c r o s a t e l l i t e )廣泛分布於人 
類的基因，其序列改變稱爲「微隨體易變」（ M i c r o s a t e l l i t e 
i n s t a b i l i t y ) �•自多項腫瘤硏究中發現，微隨體易變是由於脫氧核糖 
核酸（ D N A )在複製過程中發生錯誤（ R e p H c a t i o n E r r o r )所致。 
主 題 ： 
《 在 子 宮 頸 癌 及 子 宮 內 膜 癌 中 的 微 隨 體 易 變 意 義 硏 究 〉 
(Microsatel l i te instabil i ty and its s ignif icance in cervical and 
endometrial c a n c e r s ) (此項硏究）主要是利用聚合霉連鎖反應― 




將會用 1 0 0 名子宮頸癌（ C e r v i c a l c a n c e r ) 患者和 5 0 名子宮內膜 
m (Endometrial c a n c e r )患者的腫瘤組織和血液作分析比較。首 
• 
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先 ’ 以 標 準 方 法 抽 取 腫 瘤 組 織 和 血 液 中 的 脫 氧 核 糖 核 酸 基 因 
( D N A ) ，然後用聚合霄連鎖反應增加染色體上的五個微隨體特殊位 
置的基因數量。以此方法產生之基因稱爲聚合霉連鎖反應產物（產 
物）（P C R - p r o d u c t )，並用放射性物質 3 3 P在這些產物上作標記。將 
產物置於濃度爲 5 %的變性聚丙嫌醯胺凍藤電泳，再用自動射線照 
相術拍片。最後，以P e a r s o n C h i - s q u a r e方法和F i s h e r E x a c t方 
法分析所得數據。 
M M J ™ 
在 1 0 0名子宮頸癌患者及 5 0名子宫內膜癌患者中，發現分別有 2 5 
名 （ 2 5 % ) 及 1 7 ( 3 4 % )名患者的樣本中有微隨體易變。但就所 
得數據，無法得出年齢、病理學分類、臨床分期或預後情況對微隨 
體易變有明顯重要性的結論。 










Microsatellite Instability and its significance in Cervical anci Endometrial cancers 102 
CHAPTER ONE 
INTRODUCTION 
Microsatellites are type of short repetitive sequence of DNA that 
is scattered throughout the genome. They are unique to each individual 
and normally have a low mutation rate (Weber et al., 1989; Hearne et aL, 
1992). An alteration microsatellite repetitive is the result of slippage 
owing to strand misalignment during DNA replication. This mutation 
expression was replication errors (RERs) with mismatch repair genes 
(MMR genes). It also known as replication error phenotype (RER 
phenotype) or microsatellite instability (MI). 
MI is demonstrated by variation in length of the microsatellite 
DNA in tumor tissue and in matching blood DNA. It is assessed by 
camparing the electrophoretic mobility of polymerease chain reaction 
(PCR) products using multiple microsatellite markers. 
Moreover, MI is initially described in the familial cancer 
syndrome hereditary non-polyposis colon cancer (HNPCC). It was the 
first cancer in, which is observed MI (Aaotonen, et al., 1993; Thebodeau, 
et a/., 1993; Lindblom, et al., 1993). A large number of studies 
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endometrium, stomach pancreas, lung, kidney, oesophagus, ovary, breast, 
testis, nervous system and haemopoietic system. Recently, MI is reported 
in three series of cervical cancer (Hen et al., 1993; Larson et al., 1996; 
Helland et al., 1997). It is observed 5 to 6% in cervical cancers. However, 
the result might be find correlation between clinicopathological 
parameters. 
On the other hand, MI is described in sporadic (9-30%) cases of 
endometrial cancer (Peltomaki et al., 1993; Risinger et al., 1993; Burks et 
al., 1994; Duggan et al., 1994; Helland et aL, 1997). Some studies 
indicated that MI might occur infrequently in this disease. 
The objectives of this study were: 
(1) To investigate the prevalence of MI in cervical and endometrial 
cancers by PCR-based analysis. 
(2) To evaluate the relationship between MI and clinico-pathologic 
characteristics in these malignancies. 
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CHAPTER TWO 
ITERATURE REVIEW 
Gynecological cancer is one of the most interesting and 
challenging areas of cancer research today. Gynecologic malignancies 
account for 13% of all cancers in women and have a major impact on 
women's health. Cervical and endometrial cancers are the most common 
in the gynecological cancers with high rates of incidence and mortality all 
over the world. We know that mutation may be a reason of cancer 
expression. Some studies suggested that mutation, due to the incorrect 
sequence of DNA, might be the cause of abnormal cell growth in human 
cancer. Genetic instability is a new concept in the development of 
gynecological cancer. There have been few reports that indicated the 
relationship between gene mutation and gynecological malignancies. This 
study will increase the information and help better the understanding the 
relationship between them. 
2.1 Epidemiology and Etiology of Cervical and 
Endometr ia l Cancers 
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Cervical and endometrial cancers are two of the most common 
cancers of the female genital tract. Both of them are characterized by 
high cure rates. 
2.1.1 Epidemiology and Etiology of Cervical Cancer 
2.1.1.1 Incidence and Mortality 
Worldwide, about 500,000 new cases of cervical cancer are 
diagnosed annually (Peto R. 1986). In developing countries, cervical 
cancer is the most frequent female malignancy and constitutes about 24% 
> 
of all cancers in women. In developed countries, it ranks behind cancers 
of the breast, lung, uterus, and varies and accounts for 7% of all female 
cancers. Historically, invasive cervical cancer was the most common 
malignancy of the female genital tract. Since 1950 both the incidence and 
mortality rates have decreased 3% to 4% per tear in both the white- and 
non-white populations. Also, its incidence and mortality are different in 
various developing countries and ethnic groups. Central and South 
America, Southeast Asia, Eastern Europe and India have the highest 
incidence of cervical cancer. By contrast, Spain, Israel, Kuwait, and 
Ireland have a relative low rate of this disease. The countries with 
highest mortality rates are Central and South America and with the lowest 
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rates are Italy, Spain, Israel, Greece, and Malta. In Mexico, the mortality 
rate is 15.9 deaths per 100,000 population. Moreover, the incidence of 
cervical cancer is low among Jewish women compared with non-Jewish 
women — a ratio of about 1:5. Black women have twice the occurrence rate 
of cervical cancer compared with white women. 
The American Cancer Society estimated that in 1995 there were 
approximately 15,800 new cases of cervical cancer are reported and 4,800 
deaths. The mean age for patients was 52.2 years, and the distribution of 
cases was bimodal, with peaks at 35 to 39 years and 60 to 64 years 
(Parker et al., 1996). The incidence rate in black women is about twice 
that in white women. The lifetime risk of dying from cervical cancer may 
vary as much as tenfold among different countries. 
The 1992 Hong Kong Cancer Annual Report reported that in 
Hong Kong 459 new cases of cervical cancer and 136 deaths were found. 
The mean age was between 59 to 64 years. This cancer was ranked 4th for 
new cancers and 6th for cancer deaths for females. 
Transformation zone is located at the located at the lower end of 
the cervix where the columnar cells of the endocervix form a junction 
with the stratified squamous epithelium of the vagina. Cells of the 
transformation zone undergo a rapid turn over and appear to be 
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particularly vulnerable to the action of carcinogens. The high incidence 
of cervical cancer as compared to the low incidence of cancer at other 
sites in the female lower genital tract (vagina, vulva, and perineum) is 
ascribed to the high susceptibility of the transformation zone to 
carcinogens. 
2.1.1.2 Etiology 
The etiology of cervical cancer has been studied for many years. 
Different etiological agent have been suspected to induce cervical cancer 
and many have a venereal association. It is generally agreed that the 
atypical epithelium develops in the transformation zone of the cervix 
during the process of squamous metaplasia. Squamous cell carcinoma of 
the cervix, which accounts for about 85% of cervical cancers, has all the 
characteristics of a sexually transmitted disease. In 1842, Rigoni-Stern 
(Rigoni-Stern et al., 1842) observed that cervical cancer is almost never 
seen in virgins and is most frequent in prostitutes. Numerous subsequent 
studies have clearly established that sexual history, especially the number 
of sexual partners, is the predominant risk factor for cervical cancer. The 
wide differences in cervical cancer incidence world-wide can be explained 
on the basis of three factor: sexual practices of the women, sexual 
practices of the men and the availability of health care in the form of Pap 
Smear screening programs and treatment of perinvasive disease. (Rigoni-
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Stern et al., 1842; Buckley et al., 1981; Kerbs 1994) 
Many epidemiological studies convincingly demonstrate that the 
major risk factor for development of cervical cancer is human 
papillomavirus (HPV) infection, which for outweighs other known risk 
factors such as high parity, increasing number of sexual partners, young 
age at first intercourse, low socioeconomic status, and positive smoking 
history. Some patients with HPV infection appear to be at minincal 
increased risk for development of cervical malignancies while others 
appear to be at significant risk and candidates for intensive screening 
programs and early intervention. 
The occurrence of disease such as gonorrhea was also shown to 
be associated with the frequency of cervical cancer. Beral and his 
colleagues reported that an increase in the frequency of gonorrhea in a 
given group was accompanied by a subsequent increase in cervical cancer 
(Beral et al., . However, current data did not indicate a direct role for 
venereal disease such as gonorrhea, trichomonas, vaginalis, or syphilis in 
the genesis of cervical cancer but suggested that the causative agent or 
agent may be transmitted as a result of sexual activity, during which these 
disease are also transmitted. 
This disease has high risk in women who used oral contraceptives 
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for more than 5 to 10 years. Women who used oral contraceptives may 
also experience an increased the frequency of cervical cancer. Vessey et 
a/. suggested an increased risk of cervical cancer in comparison to 
controls with comparable sexual histories that used an IUD (Vessey et al., 
1983). Beral et al studied 47,000 women and showed that oral 
contraceptive users had an increased risk for cervical cancer (Beral et al., 
1988). 
Cigarette smoking was also implicated as a factor. Brinton et al. 
found a relative risk of 1.5 for the development of cervical cancer among 
women who were smokers. Slattery et al. noted a significant increased 
risk of cervical cancer for those who smoked as well as those who were 
» 
exposed to ‘‘passive smoke，，(Slattery wt al., 1993). 
Vitamins are also evaluated as potential risk factors. Animal 
studies suggested that deficiencies in humans are associated with 
dysplastic-type changes in cytologic smears of the cervix, and these 
changes are reversed by vitamin A administration. There are also theories 
that other nutrients, such as vitamin E and folate, may be protective 
agents, but such studies were difficult to control and may be confounded 
by the fact that smoking lowers some vitamin serum levels. 
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2.1.2 Epidemiology and Etiology of Endometrial Cancer 
2.1.2.1 Incidence and Mortality 
About 150,000 new cases of endometrial cancer are diagnosed 
every year would-wide; thus; endometrial cancer is the f if th leading 
cancer in women (Parkin et aL, 1989). It is the most pelvic gynecologic 
and accounts for 13% of all cancers in women. It is the fourth most 
common cancer, ranking behind breast, bowel, and lung cancers, and the 
seventh leading cause of death from malignancy in women. Overall, 
about 2-3% of women will develop endometrial cancer during their 
lifetimes and it typically occurs in elderly patients. 
The incidence of endometrial cancer varies from one nation to 
another. According to data from 1978 to 1982, the United States and 
Canada were the highest incidence of endometrial cancer. In Europe 
higher rates are reported from cancer registries in Switzerland and 
Germany while Southern European countries (France and Spain), the 
United Kingdom, and East European countries show lower rates, with a 
ratio of about 4 between highest and lowest incidence areas. The lowest 
incidence was in India (1.8/100 000) and Japan (1.7/100 000) (Mahboubi 
et aL, 1982, Parazzini et al., 1991). In 1993，approximately 31,000 new 
cases of endometrial cancer were estimated in the United States (Grant 
and Cunningbam 1995). The American Cancer Society reported 32,800 
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cases of endometrial cancers and 5900 deaths from disease in 1995 
(Wingo et al., 1995). 
The incidence of endometrial cancer in Hong Kong is 27.3 /100 
000. About 211 newly diagnosed cases of endometrial cancer and 19 cases 
of death were reported in 1992 Hong Kong Annual report of Cancer. 
Also, about 80% of endometrial cancers are seen in 
postmenopausal women, the diagnosis usually being made between the 
ages of 55 and 69. It is interesting to note that this age distribution 
differed minimally for large series from Japan, Sweden, British Columbia, 
Canada, Australia, Britain and the USA. As modern society ages and life 
expectancy gradually increases, more women will be at risk. 
Endometrial cancer may be a public health problem. It was 
confined to western society and developed countries. Although 
endometrial cancers occur at any time during the reproductive and 
menopausal years, it was found primarily in women who have experienced 
sensation of menses. 
Furthermore, the evidence of higher incidences of endometrial 
cancer in "Westernized" populations is indirectly confirmed by the 
consistent intra-country observation that, within each country, higher 
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rates are generally found in urban than in rural populations. High 
incidences of endometrial cancer indirectly were found in urban than rural 
populations. There was a research of the incidence data of endometrial 
cancer from 18 regions in the world. Twelve urban populations with high 
incidence rates were reported. The excess was about 20 - 40%， 
irrespective of whether the region was in a high- or low-incidence area 
(Muir et al., 1987; Waterhouse et al., 1982; Parazzini et al., 1991). 
Additionally, the incidence of endometrial cancer varies in different 
ethnicity and in six out of seven areas covered by the Caucasian people 
with endometrial cancer have two times more than people of African 
decant, surveillance epidemiology and end results programs, the sole 
exception being the New Orleans area. (Waterhouse et al., 1976; Muir et 
aL, 1987; Parazzini et al,, 1991). 
Differences in diagnostic and registration accuracy aside, at least 
two underlying determinants must be taken into consideration in 
interpreting temporal trends or geographic differences in endometrial 
cancer incidence. First, hysterectomy rates appear to be decreasing, after 
having been very high. Second, the use of estrogens in the peri- and 
postmenopausal period has also been declining in those countries where it 
first becomes popular (Parazzini et al., 1991). 
2.1.2.2 Risk Factors 
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Factors that increase the risk of developing endometrial cancer 
are many. Obesity, nulliparity, and late menopause are classically 
associated with endometrial cancer and, therefore, qualify as risk facts. 
Diabetes mellitus, hypertension, family history, high-fat diet, and 
previous irradiation have all been implicated as well (Smith and 
McCartney 1985). Unopposed estrogen stimulation appears to be a 
primary factor, increasing the risk 4 to 8 times for women using estrogens 
alone for menopausal replacement therapy. The risk increases with higher 
doses of estrogen and more prolonged use but can be markedly reduced 
with the use of progestin. Other conditions leading to long-term estrogen 
stimulation, including the polyestic ovary syndrome (Stein-Leventhal 
syndrome) and feminizing ovarian tumors are also associated with 
> 
increased risk of endometrial cancer. 
Patients with breast cancer who receive the antiestrogen 
tamoxifen are also at increased risk of developing endometrial cancer. The 
risk may go up by as much as 6 times, as noted by the population-based 
study of Rutqvist et al. after 10 years of follow up (Rutqvist et al., 1995). 
However, Cook et al. did not report any increase in risk for patients who 
used tamoxifen for less than two years. Both high grade and well-
differentiated tumors have been reported in tamoxifen patients (Cook et 
al., 1984). 
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The risk of obesity for endometrial cancer increased 3 times for 
those 21 to 50 pounds overweight, and 10 times for those more than 50 
pounds overweight. Nulliparious women have two times the risk in 
comparison with those with one child, and 3 times in comparison with 
those with five or more children. Elwood et al. explained that the risk for 
women whose menopause occurred after age 52 was 2.4 times that for 
women whose menopause occurred before age 49 (Elwood et al.’ 1977). 
Additionally, various other factors were found or postulated. 
Diabetes increases the risk by 2.8. These patients usually have high blood 
pressure (Hypertension). It is frequently reported to be a risk factor. 
However, hypertension is not established as a significant risk factor, and 
prior pelvic irradiation also is not established as a risk factor. Studies of 
Hill et al. demonstrated that black women tend to develop a much higher 
percentage of poorly differentiated tumors. The National Database report 
by Partridge et al. confirmed that patients who were black and had a low 
income did not report any problems until they were experiencing an 
advanced stage and therefore have a poor survival rate compared with 
non-Hispanic whites. 
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Table 2.1. Risk factors for endometrial cancer (Lurain, Gynecologic 
Oncology, 1996) 
Characteristic Relative risk 
Nulliparity ^ 
Late menopause 2.4 
Obesity 
21 - 50 lbs. 3 
> 50 lbs. 10 
Diabetes mellitus 2.8 
Unopposed estrogen therapy 4-8 
Tamoxifen 2-3 
Atypical endometrial hyperplasia 8-29 
2.2 Pathology of Cervical and Endometr ia l Cancers 
Among the major factors that influence prognosis are stage, 
volume and grade of tumor, histologic type, lymphatic spread, and 
vascular invasion. 
2.2.1 Pathology of Cervical Cancer 
The most common symptom in patients with cervical cancer is 
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abnormal vaginal bleeding. Most often this is postcoutal bleeding, a 
malodorous vaginal discharge, and discomfort during intercourse. Also, in 
women after the menopause who have stopped their periods, there may be 
some new bleeding. Patients with advanced disease may have weight loss, 
or obstructive uropathy. 
2.2.1.1 Macroscopic Appearance 
The macroscopic appearance of cervical cancer is variable. The 
lesions may be exophytic, endophytic, or ulcerative. Exophytic tumors 
are the most common; they arise on the exocervix and grow toward the 
vaginal canal. These lesions are usually squamous cells in origin. 
Endophytic tumors arise in the endocervix, are most often 
adenocarcinomas, and tend to distend the cervix and the endocervical 
canal. A third variety is the ulcerative type, which replaces the cervix and 
the upper third of the vagina with a necrotic crater. 
2.2.1.2 Histology 
Intraepithelial lesions preceding invasive cervical cancer is will 
know. Since our understanding of this disease has increased, our 
nomenclature has changed to reflect new knowledge. The recent 
classification was revised according to recommendations of the 
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International Society of Gynecologic Pathologists under the auspices of 
the World Health Organization (WHO) and presented in Table 2.2 (Scully 
et al., 1994). Squamous cell carcinoma and adenocarcinomas are the two 
major histologic types of cervical cancer that arise from epithelial cells. 
Squamous cell carcinomas constitute 85% to 90%, and adenocarcinomas 
constitute approximately 10% of cervical cancers. The two most common 
variants of squamous cell carcinoma are large cell-nonkeratinizing and 
large cell keratinizing. These have in common squamous cell 
differentiation, either intracellular bridge formation or keratinization. 
Biopsy is generally sufficient for the diagnosis, but sampling the edge of 
a lesion may only reveal the accompanying in situ lesion. 
About 10% of invasive cervical cancers are adenocarcinomas or 
combined adenosquamous carcinomas. Adenocarcinomas were previously 
limited to those tumors in which there were glandular architecture 
identifiable glandular cells of the endocervix. Most subtypes of 
adenocarcinoma still have glandular features, but the mucinous types now 
include some that do not. Other rare histologic varieties of cervical cancer 
are listed in Table 2.2. 
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Table 2.2. Classification was revised according to recommendations of the 
International Society of Gynecologic Pathologists (1994). 
Class i f i ca t i on of ce rv i ca l cancer 




d. Warty (condylomatous) 
e. Papil lary transit ional 
f. Lymphoepithel ioma-l ike 
2.Adenocarcinoma (glandular) 
a. Mucinous: Cervical type, Intestinal type，Signet ring 
b. Endometrioid 
c. Clear ceM 
d. Minimal deviation (adenpma malignum) 
e. Well-dif ferentiated vi l loglandular (papil lary) 
f. Serous 
g. Mesonephric 
3. Other epithelial 
a. Adenosquamous 
b. Glassy cell 
c. Adenoid cystic 
d. Adenoid basal 
e. Carcinoid tumor (adenocarcinoma with features of 
carcinoid) 
f. Small cell 
g. Undifferentiated 
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Squamous cell carcinoma of the cervix can be arbitrarily 
classified into three basic histologic grades and is based on The 
International Federation of Gynecology and Obstetrics (FIGO). (See Table 
2.3.) 
Table 2.3. Classification of differentiation in cervical cancer. 
Grade I: Well-di f ferent iated squamous cell cancer that is 
composed of sheets and cords of cells with abundant 
adidophil ic cytoplasm, clearly visible intercellular 
bridges and often with the production of variable 
amounts of keratin. 
Grade 11: Moderately differentiated squamous cell cancer, 
characterized by masses and couds of spindle-shaped 
» 
squamous cells with elongated nuclei and scant 
cytoplasm. They are no intercellular bridges and little 
keratin formation. 
Grade III: Poorly differentiated squamous cell cancers have a 
rapid growth rate, with numerous mitoses and cells 
with closely crowded nuclei and scant cytoplasm. 
This system is good for some institution report with clinical outcomes. 
(Heller, Gant and Cunningbam, 1996) 
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2.2.2 Staging of Cervical Cancer 
Cervical cancer has its origins at the squamous-columnar 
function whether in the endocervical canal or on the protio of the cervix. 
The precursor lesion is dysphasia or carcinoma in situ (cervical 
intraepithelial neoplasia, CIN), which can subsequently become invasive 
cancer. This process can be quite slow. As it becomes invasive, the tumor 
breaks through the basement membrane and invades the cervical stroma. 
Extension of the tumor in the cervix may ultimately manifest as 
ulceration, exophytic tumor, or extensive infiltration of underlying tissue 
including bladder or rectum. 
The International Federation of Gynecology and Obstetrics 
(FIGO) staging system for cancer of the cervix is based on clinical 
assessment and selected endoscopic and imaging techniques, in which 
staging is based on histology findings. (See Table 2.4) 
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Stage i l l 
i l ia 
i i lb 
Stage IV 
a b ^ ^ 
Carcinoma in situ, intraepithelial carcinoma 
the carcinoma is strictly confined to the cervix extension 
to the uterine corpus should be disregarded. 
Invasive cancer identif ied only microscopically. All 
gross lesions even with superficial invasion are stage lb 
cancers. Invasion is limited to measured stromal 
invasion with a maximum depth of 5 mm* and no wider 
than 7 mm. 
Ia1 measured invasion of stormal no greater than 3 mm 
in depth and no wider than 7 mm diameter. 
Ia2 measured invasion of stormal no greater than 3 mm 
and no greater than 5 mm in depth and no wider than 7 
mm in diameter. 
Clinical lesions confined to the cervix or preclinical 
lesions greater than stage la. 
Clinical lesions no greater than 4 cm in size. 
Clinical lesions greater than 4 cm in size. 
The carcinoma extends beyond the cervix, but has not 
extended onto the pelvic sidewall. The carcinoma 
involves the vagina, but not as far as the lower third. 
No obvious parametrical involvement. Involvement of up 
to the upper two-thirds of the vagina. 
Obvious parametrical involvement, but not onto the 
pelvic sidewall. 
The carcinoma has extended onto the pelvic sidewall. 
On rectal examination, there is no cancer free space 
between the tumor and the pelvic sidewall. The tumor 
involves the lower third of the vagina. All cases with a 
hydronephrosis or nonfunctioning kidney should be 
included unless they are known to be due to other 
causes. 
No extension onto the pelvic side wall but involvement 
of the lower third of the vagina. 
Extension onto the pelvic side wall or hydronephrosis or 
nonfunctioning kidney. 
The carcinoma has extended beyond the true pelvis or 
has clinically involved the mucous of the bladder and/or 
rectum. 
Spread of the tumor onto adjacent pelvic organs, 
spread to distant organs. 
* The depth of invasion should not be more than 5 mm taken from the base of 
the epithelium, with surface or glandular, from which it originates. Vascular 
space involvement, either venous or lymphatic, should not alter the staging. 
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The two modalities for primary treatment are surgery and 
radiotherapy. Whereas radiation therapy can be used in all stages of 
disease，surgery alone is limited to patients with stage IIa disease and 1. 
The 5-year survival rate for stage I cervical cancer is approximately 85% 
with either radiation therapy or radical hysterectomy (Hatch and Fu, 
1996). 
2.2.3 Pathology of Endometrial cancer 
Approximately 90% of women with endometrial cancer have 
abnormal vaginal bleeding or discharge as their only presenting 
complaint. Bleeding may not have occurred because of cervical stenosis, 
especially in older patients. Purulent vaginal discharge may associate 
with hematometra or pyometra，causing a. this finding is often associated 
with a poor prognosis. 
Endometrial cancers most frequently arise in the corpus proper 
and less commonly in the lower uterine segment. There are no distinctive 
gross appearances to differentiate the subtypes. The tumor surface is 
usually friable with focal areas of ulceration or hemorrhage. Myometrial 
invasion usually appears grossly as a well-demarcated, gray white area. 
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2.2.3.1 Macroscopic Appearance 
Endometrial cancer may start as a focal, discrete lesion, diffuse, 
or in some cases, most of the endometrial surface. As the lesion 
progresses, the affected endometrium thickens and is thrown up into folds 
off very friable, yellow-tan tissue that is easily dislodged. In advanced 
stages, the tissue may be sufficiently luxuriant to fill the uterine cavity. 
The abundant, friable fragments are characteristic of endometrial cancers. 
2.2.3.2 Histology 
The most common endometrial cancer cell type is endometrioid 
adenocarcinoma, which is composed of malignant glandular epithelial 
elements; an admisture of squamous metaplasia is not uncommon. 
Adenosquamous tumors contain malignant elements of both glandular and 
squamous epitheliumclear cell and papillary serous carcinoma of the 
endometrium tumors that are histiologically similar to those noted in the 
ovary and the fallopian tube, and the prognosis is worse for these tumors. 
Mucinous, squamous and undifferentialed tumors are rarely encountered. 
According to the International Society of Gynecological 
Pathologists and adopted by the World Health Organization, histologic 
classification of related lesions of endometrial cancer listed in Table 2.5. 
Serous carcinoma is a relatively uncommon subtype accounting 
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for approximately 5% to 10% of all endometrial carcinomas. This is an 
especially aggressive variant with patients presenting with stage II or III 
disease, often with deep myometrial invasion (40% to 70%) and frequent 
vascular invasion. 
Clear cell carcinoma accounts for approximately 4% to 5% of all 
endometrial carcinomas. It is associated with a poor prognosis, and 
occurs almost exclusively in postmenopausal women and 
disproportionately in blacks. 
Mucinous carcinoma is a rare type of endometrial carcinoma and 
is usually well differentiated. Squamous cell carcinoma is an extremely 
rare neoplasm of the endometrium that seems to impart a grim prognosis. 
Mixed carcinomas of the endometrium contain more than one of the 
already described cell types with the second cell type accounting for at 
least 10% of the tumor volume. 
Architectural growth pattern and nuclear features determine the 
differentiation of endometrial cancer, expressed as its grade. In the FIGO 
grading system proposed in 1989，tumors are grouped into three grades: 
1. Grade 1 (G1) — 5% or less of the tumor shows a solid growth pattern 
2. Grade 2 (G2) — 6 to 50 % of the tumor shows a solid growth pattern 
3. Grade 3 (G3) - more than 50% of the tumor shows a solid growth 
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pattern. 
Table 2.5 Histologic classification of related lesions of endometrial 
cancer (modified from classification and nomenclature as developed under 
the auspices of the International Society of Gynecological Pathologists 
and adopted by the World Health Organization). 
Endometr ial cancer 
Endometr io id 
Adenocarcinoma 
Secretory (Variant) 
Cil iated cell (Variant) 
Adenocarcinoma with squamous 
(adenoacanthoma: adenosquamous 
Serous adenocarcinoma 
Clear cell adenocarcinoma 
Mucinous adenocarcinoma 
Squamous cell carcinoma 
Mixed carcinoma 
Undif ferent iated carcinoma 
di f ferent iat ion 
carcinoma) 
2.2.4 Staging ofEndometrial Cancer 
The International Federation of Gynecology and Obstetrics 
(FIGO) made a substantial change in the staging of endometrial cancer in 
1988 and is presented. The staging is shown in Table 2.6 
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Table 2.6 the clinical staging system for endometrial cancer. (From FIGO 
stages - 1988 Revision.) 




The carcinoma is confined to the corpus. 
The length of the uterine cavity is 8 cm or less. 
The length of the uterine cavity is more than 8 cm. 
Stage II The carcinoma has involved the corpus and the cervix 
has not extended outside the uterus. 
but 
Stage III The carcinoma has extended outside the uterus but 
outside the true pelvis. 
not 
Stage IV The carcinoma has extended outside the true pelvis or has 
obviously involved the mucosa of the bladder or rectum. 
Abullous edema as such does not permit a case to be 
allocated to Stage IV 
IVA Spread of the growth to adjacent organs. 
IVB Spread of distant organs. 
2.3 Introduct ion to Microsatel l i te Instabil i ty (MI) 
2.3.1 DNA structure 
The DNA molecule is fundamental to cell metabolism and cell 
division as well as providing the basis for inherited characteristics. DNA 
has a double helix structure that was discovered by Watson and Crick in 
1958. It has three basic components: the pentose sugar, deoxyribose; a 
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phosphate group; and four types of nitrogenous bases. The orientation of 
the phosphate groups defines the 5’ and 3’ ends of the molecule. The 
purine bases adenine (A) and guanine (G) and the pyrimidine bases 
cytosine (C) and thymine (T) are attached to the deoxyribose units, and 
their sequence along the molecule constitutes the genetic code. The bases 
are held together by hydrogen bonds, which allow the strands to separate 
and replicate. Adenine is always paired with thymine and cytosine with 
guanine. This specific pairing is fundamental to DNA replication, during 
which the separate DNA strands and each act as a template for the 
synthesis of a new strand. 
Approximately 50 000-100 000 pairs of functional genes exist in 
humans, yet these constitute only a small proportion of total genomic 
DNA. It includes non-coding DNA at least 95% but its function is not 
clearly defined. Much of this DNA has a unique sequence, but between 
30% and 40% consist of repetitive sequences that may be dispersed 
throughout the genome or arranged as region of tandem repeats, known as 
satellite DNA. In tandem repeats the number of times that the core 
sequence is repeated varies among different people, and this gives rise to 
hypervariable regions. The repeats occur may consist of a 20-30 base pair 
sequence in minisatellites or occur as a simple 2 base pair repeat in 
microsatellites. Thus, there are several major types of DNA, including 
single-copy DNA, satellite DNA, and dispersed repetitive DNA, the latter 
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two categories, minisatellites and microsatellites, are both classes of 
repeated DNA sequences. Less than 10% of our DNA actually encodes 
proteins. 
2.3.2 Microsatellite 
Microsatellites are type of widely distributed repetitive DNA 
sequences composed of, randomly repeated nucleotide motifs. They are 
normal regions of the genome. These short repetitive sequences of DNA 
have only 2 to 5 base pairs (bp) of DNA and are scattered throughout the 
human genome. The expressions of microsatellites show as (GT)n, 
(XX2)n or a repeat of one particular nucleotide, n is 15 to 30 times of the 
repeats. They are non-coding and locating in intron and between genes. 
Sometimes a distinction is made among 2 bp repeat microsatellites and 3 
to 5 bp short tandem repeats. The dinucleotide repeats are estimated to be 
the most frequently occurring microsatellites, with an incidence of at least 
1 in every 100 000 bp. (Lothe, 1997) 
Each microsatellite contains multiple repetitive nucleotide 
sequences that are relatively constant in normal cells but vary in length in 
certain tumors. Even though microsatellite variations might not affect the 
phenotype of the cell, they are by definition mutations. 
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Moreover, microsatellites are stably inherited and unique to each 
individual, and normally have a low inherent mutation rate (Hearne et al., 
1992). Because of the recent development of highly informative markers, 
specifically for tandem repeats (Weissenbach et aL, 1992)， it became 
exceedingly helpful to evaluate the genomic instability in tumor. 
2.3.3 Mismatch Repair (MMR) 
Mismatch repair (MMR) is a highly conserved cellular function 
carried out by gene products. During DNA replication, a class of genes 
(MMR genes) recognize mismatched base pairs then excise and replace 
I 
them with the correct nucleotides, such as misincooporated bases, 
nucleotide insertions and deletions (Modrich, 1991). 
Discrimination against replication errors first occurs as a 
multiprotein replication machine (mismatch repair system, MMR system) 
correctly polymerizes nucleotides at a growing replication fork. If a 
mistake is made, it may be excised prior to further chain elongation by an 
associated 3，~> 5，exonuclease (proofreading). Errors that escape 
proofreading may be corrected by post-replication mismatch repair, which 
selectively removes errors from the newly synthesized strand. If these 
mistakes are not corrected during replication, the newly synthesized 
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Strand can be repaired after replication, using the parental strand as a 
template. 
MMR was first described first in bacteria, later in yeast and 
finally in high eukaryotes. Comparison of the human MMR system to the 
bacterial system reveals extensive similarities. It is important that both 
provide the genome with a 100 -1000-fold level of protection against 
mutations arising during DNA replication (Schaper, 1993; Eshleman, et 
al., 1995 and 1996). Both systems direct repairs to the newly replicated 
DNA strand, require multiple components and can excise the nascent 
strand in either direction to the mismatch. A major difference between the 
two systems is that the human system has multiple homologue for each 
bacterial component (see Table 2.7). 
Table 2.7. Comparison of homologous genes that are involved in DNA 
repair in the genomes of Escherichia coli, Saccharomyces cerevisiae, and 
Homo sapiens. Yeast cells have at least two, and human cells at least three 
homologues of the bacterial mufL gene. 
E. coli S.cerevisiae Human Locus Proposed percentage 
cells HNPCC cases 
mutS yMSH2 hMSH2 2p15-16 50%HNPCC 
mutL yMSL1 hMSL1 3p21.3 30% HNPCC 
mutL yPMS1 hPMS1 2q31-33 5% HNPCC 
mutL yPMS1 hPMS2 7p22 5% HNPCC 
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2.3.4 Microsatellite Instability (MI) 
A new strand of DNA sequence is became due to the change of 
the length of repetitive units during DNA replication. This mutation is 
termed replication error (RER) or microsatellite instability (MI). It is 
demonstrated by variation in length of the microsatellite DNA tumor 
tissue and in matching constitutional tissue or blood DNA. 
MI is new concept of a mutator phenotype in cancer (Leob, 1991; 
Cheng and Leob, 1993). A mutation in a gene required maintaining the 
stability of the genome is an early event in carcinogenic process (Loeb et 
al-, 1974). Analyses of mutation frequencies in celol lines derived from 
human tumors have yielded variable results (Loeb, 1991) as have most 
studies on the error rates of DNA polymerases or crude DNA replicating 
complexes (Boyer et al; 1993). The recent demonstrations of expansion 
and/or contraction of microsatellites in many human tumors and not in 
normal cells has provided the strongest evidence for a mutator phenotype. 
The phenomenon of multiple small nucleotide sequence changes in cancer 
cells. It was first observed in colorectal cancers by amplification using 
Polymerase Chains reactions (PCR) with arbitrary primers (Peinado et al., 
1992). The tumor-specific aberrations were later shown to certain 
deletions in the poly (A) tracts of Alu sequences and were observed in 
12% sporadic, nonfamilial colorectal cancer (Ionov et al., 1993). Other 
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simple repeated sequences, especially di- and trinucleotide repeats, were 
found to be unstable in a comparable percentage of sporadic colorectal 
cancers (Aaltonen et al.’ 1993; Thibodeau et al., 1993). The appearance 
o f n o w alleles within simple repeats was termed MI. 
Many similar studies also revealed positive correlation between 
MI and localization of the tumor in the proximal (right side) colon, 
diploid or near diploid of the tumor genome, and surprisingly, good 
prognosis for patients survival, These traits were also found to be 
characteristic of tumors from patients with HNPCC, except that nearly all 
HNPCC tumors display MI (Aaltonen et al., 1993; Aaltonen et al” 1994) 
About 60% of HNPCC cases are linked to a locus on chromosome 
2p in genetic studies (Aaltonen et al” 1993; Peltomake et al., 1993). It is 
because this locus is not subject to loss of heterozygosity. It is presumed 
that it does not encode tumor suppressor; rather, it was suspected that the 
aberrant factor is involved in replication (Aaltonen et al., 1993). 
However, the chromosome 2p HNPCC protein was soon identified as a 
homolog of the bacterial MutS and S. cererisiae MSH proteins involved in 
MMR, and was named hMSH2 (human mut s homolog) (Fishel et al., 
1993; Leach et al., 1993). Different HNPCC families with linkage to this 
locus, as well as some patients with sporadic colorectal cancer, carry 
different heterozygous germline mutations in hMSH2, and at least some 
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colorectal tumors have an additional somatic mutation (Leach et al., 
1993). HMSH2 was previously identified as a G/T mismatch binding 
protein, GTBP (Palombo et al., 1994). Further genetic studies showed 
that about 30% of HNPCC cases are linked to another locus, this on 
chromosome3p (Lindblom et al., 1993)，a locus which was soon identified 
as encoding another MMR homology hMLHl is highly homologous to the 
bacterial MutL and yeast MLH proteins, and HNPCC families carry 
heterozygous mutations in hMLHl (Bronner et aL, 1994; Papadopoulos et 
al., 1994). Additional HNPCC families are likely to deficient in other 
MMR proteins (Papadopoulos et aL, 1994). 
MI may reflect a high mutation rate in genes that are essential for 
normal cell function and growth, thus contribute to tumor initiation and 
progression, analogous to the mechanism of the remaining wide-type 
allele (Hemminki et al., 1994). Hence, the concept that MI is a sensitive 
indicator of a mutator phenotype in cancer is receiving increasing 
experiment mental support. 
The mutation phenotype (RER phenotype) of MI is seen as allelic 
mobility shifts during electrophoretic runs (Ionov et al., 1993; Peltomaki 
et al., 1993，Aaltonen et al., 1993; Thibodeau et al., 1993; Lindblom et 
al., 1993). It is nonselective. MI may merely be a sensitive indicator of 
genomic hypermutation (Loeb, 1994). 
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The alterations have been shown to involve mono-, di-, tri, and 
tetranucleotide repeats, and tumors with these abnormalities have been 
called MI-positive (MI+). The most common dinucleotide sequence in 
eukaryotes is the (CA)n repeat. It exhibits a higher frequency of deletions 
and insertions, respectively, compared to its corresponding shorter alleles. 
The (CA)n repeat element is randomly distributed throughout the human 
genome as 10 -30 nucleotide repeats. It has been hypothesized that an 
alteration in the short interspersed tandem repeats or microsatellites in the 
genome may be due to mispairing manifested by a slippage mechanism 
causing destabilization of DNA tracts or genomic instability (Kuntel, 
1993; Levinson and Gutman, 1987; Strand et al., 1993). 
2.3.5 Microsatellite Instability in various cancers 
In United States, colorectal cancer is one of the leading causes or 
cancer mortality, afflicting nearly 160 000 individuals annually (Boring et 
al., 1991). It accounts for 15% of all cancers diagnosed and 12% of all 
cancer deaths. Although the underlying etiology is still not well 
understood, it is known the genetic susceptibility play a prominent role in 
a subset of these patients. HNPCC may account for the majority of the 
inherited forms of colon cancer, with an estimated gene frequency ranging 
from approximately 1/200 to 1/2000. HNPCC is inherited in an autosomal 
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dominant fashion and is defined by the presence of three or more family 
members with colorectal cancer in at least two successive generations, and 
with at least one affected member having been diagnosed al less than 50 
years of age (Vassen et al., 1991). HNPCC has been further divided into 
two categories: Lynch I syndrome if extra-colonic tumors are absent and 
Lynch II syndrome if extra-colonic tumors are present (Lynch et al” 
1993). The most frequently associated tumors include endometrial, 
gastric, urinary transitional cell, and ovarian cancers (Watson et al., 
1993). 
Colorectal cancer has provided a particularly useful model for 
studying the molecular genetic changes that occur in the progression from 
oral tissue to adenoma and finally to carcinoma (cancer). 
In the addition, MI has been observed not only in colorectal 
cancer, has also been observed in sporadic forms of human cancer, 
including endometrial (Risinger et al., 1993; Tucker Burks et al., 1994)， 
pancreatic (Han et al., 1993)，gastric (Han et al., 1993)，bladder (Mirella 
et al., 1993; Li et aL, 1996)，oesophageal (Meltzer et al., 1994)，small-
cell lung cancer (Merlo et al., 1994; Shridhar et al.’ 1994), prostate 
(Suzuki et al., 1995; Watanabe et al., 1995; Egawa et al., 1995), and 
testicular germ cell (Huddart et al., 1995). But it has rarely observed in 
ovarian cancer (Dodson et al., 1993; Osborne and leech, 1994; BL King et 
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al., 1995). (Table 2.8 and 2.9) 
Table 2.8 Hereditary cancer syndromes 
Cancer Number (%) of Number (。/。）of tumors References 
syndrome patients with in these patients 
Ml demonstrating Ml 
HNPCC 25/29 (86%) 31/35 (89%) Aaltonen et 
al” 1994 
HNPCC 3/4 (75%) 3/4 (75%) Risinger e t al., 
1993 
Muir-Torre 6/13 (46%) 22/24 (92%) in the 6 Honchel e, t al., 
syndrome HNPCC-like patients; 1/12 1994 
(8%) in the 7 other 
patients 
Multiple primary 34/38 (89%) 63/79 (80%) Horii et al., 
cancers > 1994 
MI, microsatellite instability 
HNPCC, hereditary non-polyposis colorectal cancer 
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Table 2.9 Microisatellite instability (MI) in various sporadic tumors 
|TUMOR Ml (%) REFERENCE 
Colorectal 






Han et al., 1993 
Ionov et aL, 1993 
Aaltonen et al., 1993 
Aaltonen et al., 1994 
Lothe et al,，1993 






Han et aL, 1993 
Risinger et al.’ 1993 
Peltomaki et al., 1993 





Peltomaki et al., 1993~~" 
Mironov et al,, 1994 
Han et aL, 1993 
Ovary 2/20~~(10%)~~ 
3/19 (16%) 
Wooster et al., 1994 




Gonzalez-Zulueta et al., 
1993 
Qrlow et al., 1994 






Peltomaki et al., 1993~~ 
Han et al�1993 
Wooster et al., 1994 
Yee et al” 1994 
Brain 1/54 ( 2 % ) ~ Wooster et al., 1994 
Chronic myelogenous 
leukemia 
14/19 (79%) Wada et al., 1994 
Esophagus 11/106 10%) Meltzer et al, 1994 
Grem cell 0/86~~(0%) 
12/66 (18%) 
Peltomaki et aL, 1993~~~ 
Murty et al., 1994 
Liver 1/29~~~(3%) 
3/30 (10%) 
Han et al., 1993 
Yeh et al., 1994 
Lung (small cell) 15/33 (45%) Merlo et al., 1994 一 
Lung (non-small cell) ~2J^~" (2%) 
13/38 (34%) 
Peltomaki et al�1993""" 
Shridhar et al., 1994 
Renal cell carcinoma 9/36 (25%) Uchida et aL, 1994 





Han et al., 1993 
Larson et al., 1996 
Helland et al., 1997 
Testis " M ^ ~ ~ { m ) ~ ~ 
6/29 (21%) 
Lothe et al., 1993 
Huddart et al” 1995 
Microsatellite Instability and its significance in Cervical anci Endometrial cancers 102 
In a survey of 500 sporadic tumors of six different types, 
Pel tomaki et al. (1993) observed MI in 17-22% of colonic, gastric and 
endometrial carcinomas (Peltomaki et aL, 1993). Han et al (1993) 
screened 171 carcinomas of various types, and observed various 
frequencies of MI in pancreatic, gastric, liver, uterus and ovarian cancer 
(Han et al., 1993). 
Some tumors not typically associated with HNPCC have 
demonstrated MI, such as small cell lung cancer 45% (Merlo et al., 1994). 
Overall, tumors typically were associated with HNPCC demonstrate MI in 
their sporadic counterpart. The frequency of MI for most of these tumors 
is on the order of 10-20%, with the remaining cases presumably arising 
through mechanisms that do not lead to MI. 
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1 Materials 
3.1.1 Patients and Specimens 
One hundred patients with cervical cancer and 50 with 
endometrial cancer were included in this study. Tumor tissues were 
collected from consenting patientS undergoing surgery at the Department 
of Obstetrics & Gynecology，The Chinese University of Hong Kong. 
Peripheral blood samples from each patient were obtained at the time of 
surgery or within a few days of operation. Representative parts of the 
tumor tissue were initially dissected. Most of the tissue was snap-frozen 
in liquid nitrogen and stored at -70°C pending DNA extraction. The 
remainder was embedded in OCT (Tissue-Tek Sahura Fineteh USA Inc. 
USA) compound for frozen section and staining with hematoxylin and 
eosin, and was then used to corroborate the histological diagnosis and to 
determine the proportion of tumor to stroma tissue in the specimen 
collected. The proportion of malignant cells in all of tumor tissues used 
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in this Study was more than 50%. The histological type and grade of the 
tumors were classified according to the criteria of the World Health 
Organization (Wtanabe et al., 1990). The stage of each cancer was 
established according to International Federation of Gynecology and 
Obstetrics (FIGO) criteria. 
3.1.2 Chemicals and Reagents 
3.1.2.1 Chemicals 
1. Acrylamide (Gibco BRL, California, U.S.A.) 
2. Ammonium Persulfate (Sigma, St. Louis, U.S.A.) 
3. Ethylenediaminetetraacetic acid (EDTA) (Sigma, St. Louis, U.S.A.) 
4. Formamide (BDH, England, U.K.) 
5. Phenol (Ultra Pure) (Gibco BRL, California, U.S.A.) 
6. Phenol: Chloroform: Isoamy Alcohol (25:24:1) (GibcoBRL, 
California, U.S.A.) 
7. Proteinese K (Gibco BRL, California, U.S.A.) 
8. Sodium dodecyle Sulfate (SDS) (GibcoBRL, California, U.S.A.) 
9. T4 Polynucleotide Kinase (GibcoBRL, California, U.S.A) 
10. Taq DNA Polymerase {5U/^il) (GibcoBRL, California, U.S.A.) 
11. TEMED (N,N,N',N'-Tetramethlethulenediamine) (Pharmacia 
Biotech, Washington, U.S.A.) 
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12. Tris(hydrexymethyl)aminomethane (Sigma, St. Louis, U.S.A) 
13. Urea (Enzyme Grade) (GibcoBRL, California, U.S.A) 
14. Ultrapure dNTP set (2'-deoxynucleoside 5'-triphosphate) 
(Pharmacia Biotech, Washington, U.S.A.) 
15. (|)X-174-RF DNA (Hae III Fragments) (GibcoBRL， California, 
U.S.A) 
3.1.2.2 Solution 
1) Tris.Cl，lM pH 8.0 
Dissolved 121 g Tris base in 800 ml H2O 
Adjusted to desired pH with concentration HC1 
Mixed and added H2O to 1 L 
2) TE buffer 
10 mM Tris.Cl, pH 8.0 
1 mM EDTA 
3) Buffered Phenol 
Phenol 500g 
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5) Formamide-5% polyacrylamide gel (100 ml) 
Acrylamide solution 40% 
(Acrylamide: Bis-acrylamide = 19:1) 
TEMED 35^il 
TBE buffer 10X 10ml 
Ammonium Persulfate 0.7ml 
6) TBE electrophoresis buffer 
10x stock solution 50 ml 
Tr isbase 108 g 
Boric acid 55 g 
EDTA, 0.5 M 40 ml 
7) Working solution 
Tris base 0.089M 
Boric acid 0.089 M 
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3.1.2.2. Microsatellite Markers 
Five loci containing microsatellite marker located on 3 different 
chromosomes, were used in this study. The loci (chromosomal 
localization) were D3S1263 and D3S1356 (3p), D4S415 and D4S402 (4q), 
and D11S912 ( l l q ) . Primer pairs were synthesized by Operon 
Technolgies, Inc. 1000, Allantic Avenue, Alameda, U.S.A. using primer 
sequences obtained from the Genome Data Base Home Page on the World 
Wide Web (The Johns Hopkins University). The sequences of primer pairs 
are detailed in Table 3, 
Table 3. The sequence of primers 
NAME OF 
PRIMER 
L O C U S " " " ^ SIZE OF 
PRODUC 




D3S1263~~~ 231 - 249 5'-CTG TTG ACC CAT TGA TAC CC-3' 




D4S415 172 - 202 5'-GGG CTA AGG CAA CTC C-3, 




D4S402 287 - 323 5'-CTT ACT GTG TTG CCC AAG GT-3' 
5'-AGC TCT ATG ATT CAT TTC AAG 
TTT G-3' 
AFM157xh6a D11S912~~~ 101 - 123 5'-TCG TGA GAG ANT ACT GCT TTG 
G-3' 
5'-TTT TGT CTA GCC ATG ATT GC-3' AFM157xh6m 
AFM344zc1m 
AFM344zc1a 
D11S1356 193 - 213 5'-ACC TGC CCT GAC TTG C-3' 
5'-GTT GCT CAT CTG TTG CTC A-3' 
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3.1.3. Major Equipment 
1) Spectrophotometer, DU 650 (Beckman, U.S.A) 
2) Programmable thermal controller, PTC-lOOTM (MJ, 
Massachusetts, U.S.A.) 
3) Sequencing gel electrophoresis apparatus, Model S2 
(GibcoBRL, California, U.S.A.) 
4) Slab gel dryer, SE 1160 Drygel, SR. (Hoefer, San Francisco, 
U.S.A.) 
3.2, Methodology 
3.2.1 DNA extraction 
Beginning with blood 
1) Added Lysis Buffer to each 50 ml tube (1:10 dilution), then, inverted 
gently until lysis was complete (about 3 min) 
2) Spined centrifuge at 3,200 rpm for 15 min at 4 °C 
3) Decanted supernatant, then, resuspended pellet in about 4.5 ml TE 
buffer. 
4) Added 0.5 ml 10% SDS and 100 i^l SDS and 100 ^1 Proteinase K (20 
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mg/ml). Set in 6 5 � C water bath until clear. 
Beginning with tumor tissue 
1) Removed the tissue from -70°C, then, minced the piece of tumor in a 
tube with TE buffer. 
2) Volumes for the digests could vary but a good starting point was 
170^il TE buffer, 20 |il 10% SDS, 10^1 Proteinase K (20 mg/ml). 
3) Incubated the sample at 65 °C until it became clear and the small 
pieces was digested. 
Extraction of DNA 
1) Added 5-10 ml phenol/chroroform/isomyalcohol (24/25/1), inverted 
gently to emulsify, and centrifuged at 2,800 rpm for 2 min at room 
temperature. 
2) Aspirated top aqueous layer with pipette and transferred to 2nd tube 
containing 5-10 ml phenol/chloroform/isomylalcohol (25/24/1), 
inverted gently to emulsify, and then centrifuged as in 1). 
3) Transferred aqueous layer to a fresh tube, added 15 ml of 
chloroform/isoamylalcohol (24/1), and mixed. Then centrifuged 3,200 
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rpm for 1 min. 
4) Transferred the aqueous (top) layer to a new tube and added 1/2 vol of 
7.5 M ammonium acetate and 2 (original) volumes of 100% ethanol. 
Recovered DNA by centrifugation at 5,000 rpm for 2 min. 
5) Rinsed the pellet with 70% ethanol. Decanted ethanol and vacuum 
dried the pellet. 
6) Resuspended the pellet with sterile distilled water until dissolve, and 
determined its concentration. 
3.2.2 DNA Amplification 
3.2.2.1 End-labeling of Primer 
1) The microsatellite marker was labeled using [y-"P]ATP 
(Amersham, United Kingdom) with 5'-end labeling. 
2) Each 40 reaction contained 25 ^1 IX Forward Reaction 
Buffer, 8 i^l 0.2 ^tM microsatellite marker, 2^1 [y-33P]ATP (10 
p,Ci/ml), 1 ^1 T4 Polynucleotide Kinase (1 units/fil). Added 
sterile distilled water to a final volume of 40 |il. 
3) Then mixed and incubated at 37°C for 30 min to mixture and 
stopped reaction for 10 min at 65°C. 
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3.2.2.2 Polymerase Chain Reaction (PCR) 
PCR amplification was carried out in a thermal cycle (MJ 
Research, Inc. Watertown，Massachusetts, USA) with 50 ng of DNA in a 
total volume of 25 ^1 solution containing 0.2 ^M concentrations of each 
primer, 1.5 mM Mg2Cl, 50 mM KC1, 0.1% gelatin, 200 p,M of each 
dNTPs, and 0.625 unit of Taq DNA polymerase. Reactions were subjected 
to touch-down (Don et al., 1991). PCR using an initial annealing 
temperature of 67°C, which was decreased in 2°C increments per cycle to 
a final annealing temperature of 55°C. 
3.2.3. Electrophoresis of PCR Products and Autoradiography 
» 
A formamide-5% polyacrylamide gel in 1 x TBE buffer was used. 
1) Preparation of the glass using Sequencing gel electrophoresis 
apparatus, Model S2 (Gibco BRL, California, U.S.A.) 
a. Cleaned each plate by putting a piece of tape on one side. The 
taped sides of each plate should always be the back side, i.e. the 
side away from gel. 
b. Siliconized the non-taped side of the long plate. Followed the 
instructions supplied with the siliconizing agent. 
c. Laid the long gel plate on the lab bench or other flat surface 
with the gel side facing up (tape side down). 
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d. Placed a spacer along the length each of the edges of the glass. 
e. Carefully laid the notched plate face down (tape side up) on top 
of the long plate. Aligned the plates, making sure the spacers 
are flush along the edges of the plates. 
f. Used 3M gel casting tape to tape the long sides and bottom 
edges of the gel pate assembly. Applied light pressure as the 
tape was pressed in place. The bottom tape should be removed 
prior to electrophoresis. 
g. Inserted the comb in the top of the taped plate set to check for a 
snug fit. If the comb appeared to fit too loosely, the top part of 
the plates should be retaped. Applied more pressure on tapping 
the plates. 
h. Removed comb before attempting to pour gel. 
2) Preparation electrophoresis gel 
a. Assembled gel components in a 250 ml flask 
b. Poured solution into gel mold using a 25 ml pipette, placed 
inverted sharks tooth comb (0.4 mm thick) deep to form a well. 
c. Placed 5 clamps on the top and 3 each side of the gel. 
d. Let the gels polymize at least 1 hr at room temperature before 
sample loading. 
3) Gel system assemble 
a. When the gel had polymized (hardened), remove the tape from 
the bottom edge of the plate assembly. 
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b. Removed the extrageneous acrylamide from around the comb 
with a razor blade. 
c. Cleaned extraneous acrylamide from the plate surfaces. 
d. Inserted the upper buffer chamber into slot on lower buffer 
stand. The drainage hose should be the rear of the unit. 
e. Gently placed the bottom of the plate assembly into the lower 
chamber. Be sure that the notched plate was away from the 
operator. 
f. Attached the side clamps. 
g. Filled the lower buffer reservoir with 1 x TBE until solution was 
approximately 10 mm above the bottom of the plates (about 800 
ml). 
h. filled the upper buffer chamber with 1 x TBE (about 1300 ml) 
until solution was approximately 10 mm above the bottom of the 
notch in notched plate. 
i. Checked for leaks. 
4) Sample loading and electrophoresis 
a. Carefully removed the comb from the gel and cleaned it. 
Reinserted the comb between the plates with teeth down. 
Inserted until the teeth barely indent the polymerized gel. 
b. Rinsed the wells to remove any acrylamide. 
c. Loaded 3^il of each sample per well. 
d. Closed the safety lid. Ran electrophoresis at 18 W for gels at 
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room temperature. 
5) Gel dry and radioautography 
a. Drained upper and lower chambers of electrophoresis apparatus. 
b. Unclasped plates and removed tape from the plates. 
c. Separated one plate from the gel using a large spatula. 
d. Cut large piece of Whatman 3 mm to approximate gel size and 
laid on the gel by bowing it in the middle. 
e. Peeled gel off other plate. 
f. Covered gel with saran wrap and trimmed edges of 
gel/Whatman/saran wrap to fit the gel dryer. 
g. Cut second piece of Whatman 3 mm to gel size, placed on dryer 
and placed gel/Whatman wrap on top of this. 
) 
h. Turned on vacuum and heat the gel at 80 C for 45 min. 
i. Exposed dried gel to Koda-X-ray film with two pieces of 
intensifying screen at - 7 0 � C for overnight. 
3.2.4. Determination of Microsatellite Instability (MI) 
MI was scored as positive when an electrophoretic mobility shift 
of the PCR products by comparing paired tumor and blood DNA was seen 
in at least one of five loci tested and was confirmed by a second PCR and 
electrophoretic run. 
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3.3. Statist ical Analyses 
Statistical analyses of possible correlations between observed MI 
and clinico-pathologic characteristics were performed with the use of 
Pearson Chi-square test and Fisher Exact test. 
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CHAPTER FOUR 
RESULT 
MI is defined as a change in allele size in tumor DNA from the 
constitutional allele pattern observed in the corresponding DNA sample. 
For each marker, the normal DNA sample was used to determine the allele 
sizes for that patient. MI was scored as positive when an electrophoretic 
mobility shift of one or other allele in tumors DNA was seen in at least 
one of five loci tested and was confirmed by a second PCR and 
electrophoretic run. This research used five primers, including D3S1263 
(chromosome 3p), D4S415 and D4S402 (chromosome 4q), D11S912 and 
D11S1365 (chromosome l l q ) , for MI analysis. 
Microsatellite Instability in Cervical Cancer 
1 Prevalence of MI in Cervical Cancers 
PCR amplification of 5 microsatellite dinucleotide markers was 
successful in matched samples studied. MI was found in 25 of 100 (25%) 
samples cervical cancer and is summarized in Table 4.1. Of these 25 
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patients with MI, 20 (80%) showed an alteration at least one locus and 5 
(20%) at two or more than two loci. Representative examples are shown in 
Figure 1 & 2. 
Table 4.1 Prevalence of MI in Cervical Cancers, 
Sample 
MI in d i f ferent locus 
D3S1263 D4S4Q2 D4S415 D11S1365 D11S912 
C203* + * * _ * * * - + + 
C210 + - - - -
C212 + - - - -
C229 + - - - -
C230 - - - - + 
C246 - + - - -
C264 + - - - -
C270 - - - - + 
C277* - + - + -
C285 -
-
- - - + 
C288 - - - -
C289 - - - _ -
C290* + + - - + 
C292 - - - - -
C294 - - - - + 
C301 - - + - -
C302 - - - - -
C303 - - - - -
C307 + - - - -
C316 - - - - -
C337* + _ - + + 
C345 - - - - + 
C349 - - - + -
C371* - - + + -
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Figure 1. Representative Examples of MI observed at locus D11S912 in 
cervical cancer. B，blood DNA; T, tumor DNA. 
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D4S415 
C371 C372 
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Figure 2. Representative examples of MI observed at locus D4S415 in 
cervical cancer. Arrowheads indicate the novel alterations in 
microsatellite alleles in tumor DNA. (B, blood DNA; T, tumor DNA) 
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1.2 MI and Age in Cervical Cancers 
The age range of the patients with cervical cancer in this study 
was from 25 to 87 years with a mean age of 54 years. The patients were 
classified into three groups: (1) < 40 year, (2) >= 40 year. MI detected in 
different age groups is shown in Table 4.3. There was no statistically 
significance difference in the incidence of MI among three groups (p > 
0.05). 
Table 4.3 MI in different age group of patient with cervical cancer 




,3 MI and Histological Type in Cervical Cancers 
Tumor tissues from one hundred patients with cervical cancer and 
were collected during surgery at the Department of Obstetrics & 
Gynecology, The Chinese University of Hong Kong, Prince of Wales 
Hospital. The histological types included (1) Squamous cell carcinoma, 
(2) Adenocarcinoma, (3) Adenosquamous carcinoma, (4) Undifferentiated 
carcinoma. 
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In this patient population, 87 patients had a diagnosis of 
squamous cell carcinoma, 9 patients with adenocarcinoma, 2 patients with 
adenosquamous carcinoma and 2 with undifferentiated carcinoma. In a 
total of 25 cases with MI, 21 (24%) patients were squamous cell 
carcinoma, 1 (55%) were adenocarcinoma, one (50%) was adeno-
squamous carcinoma and 2 (100%) were undifferentiated carcinoma. The 
result in details is summarized in Table 4.4. 
Table 4.4 Histological Types of MI in Cervical Cancer 
Histological types Sample No. No. of sample with Ml (%) 
squamous cell carcinoma 87 ^~~(24) 
adenocarcinoma 9 1 (”） 
adenosquamous carcinoma 2 1 (55) 
undifferentiated carcinoma 2 2 (100) 
MI and Histologic Grades in Cervical Cancer 
According to WHO criteria, three histologic grades of cervical 
cancer were classified in. Of 100 patients with cervical cancer in the 
study, 30 were grade 1, 47 were grade 2 and 21 were grade 3 (Table 4.5). 
There were 5 patients associated with MI in the group of grade 1，11 
patients with grade 2，and 9 patients with grade 3 respectively. This rate 
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appears to be higher than that in grade 1 and 2. However, there was no 
statistically significant difference between the MI and histologic grade of 
cancer (p > 0.05). 
Table 4.5 Result o f M I in Histologic Grade with Cervical Cancer 
Histologic grade Sample No. No. of patients with Ml (%) 
Grade 1 ^ 5 (17) 
Grade 2 47 11 (23) 
Grade 3 21 9 (43) 
1.5 MI and Clinical Stage in Cervical Cancer 
Four clinical stages were found in cervical cancer which is based 
on FIGO staging (Creasenab, 1989) criteria (Table 4.6). Of 100 patients 
with cervical cancer in the study, 36 were stage I，37 were stage II，22 
were stage III and 5 were grade IV. There were 10 patients associated 
with MI in the group of stage I, 9 patients with stage II，4 patients with 
stage III and 2 patients with stage IV，respectively. Although the rate of 
stage 4 seems to be higher than others., there was no statistically 
significant difference between the MI and clinical stage of cervical cancer 
(p > 0.05). 
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Table 4.6 MI of Clinical Stage in Cervical Cancer 
Stage Sample No. No. of sample with Ml (。/。） 
i ^ 10 (28) 
II 37 9 (24) 
III 22 4 (18) 
IV 5 2 (40) 
1.6 MI and Clinical Status in Cervical Cancer 
The follow up time was 9 to 46 months (mean 16 months). There 
I 
were three subgroups of outcome in cervical cancer that as follow: (I) 
alive with no evidence of disease (NED), (II) alive with disease (AWD) 
and (III) dead of disease (DOD). The incidence of MI in the patients who 
had died of their disease (36%) was higher than those alive with evidence 
of disease (18%) and those without evidence of disease (25%), but the 
difference was not statistically significant (p > 0.05). The result of MI 
with respect to disease status is presented in Table 4.7. 
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Table 4.7 MI of Outcome in Cervical Cancer 










N E D , a l ive wi th no ev idence o f disease 
A W D , a l ive with discasc 
D O D , died o f discasc 
M i c r o s a t c I l i t e I n s t a b i I i t \ in E n d o m e t r i a l C a n c e r 
P r e v a l e n c e of MI in E n d o m e t r i a l C a n c e r 
I ns iab i l i i y was prcscnl in al least one o f ihe f ivc loci in 17 o f 50 
( 34%) c iu lomctr ia l carc inomas . 13 tumors ( 76%) had al terat ions at onc 
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Table 4.8 Prevalence o f M I in Endometrial Cancer 
SAMPLE 
Mi IN DIFFERENT LOCUS 
D3S1263 D4S402 D4S415 D11S136 D11S912 




U59 - - - -





U71 “ - - _ + 
U73 - - - -
一 
+ 
U75 ‘ - - - + -
U78 - - - + mm • 
U83 “ - - + - -
U84 “ - - _ 垂 -
U89 “ - _ + + -
U103 “ - - + mt • 
U108 “ - - + - -
U115 “ - - _ _ • 
U120 一 - - + _ -
U123 一 - - + - -
U124 一 - - - + -* MI-positive 
** MI- negative 
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Figure 3. Representative examples of MI observed at locus D11S912 in 
endometrial cancer U89. B，blood DNA; T，tumor DNA. 
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Figure 4. Representative examples of MI observed at locus D11S136 in 
endometrial cancer U89. B, blood DNA; T, tumor DNA. 
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•2.2 MI and Age Groups in Endometrial Cancers 
This study comprised fifty patients with endometrial cancer. The 
age range was between 35 to 84 years, with a mean age of 59 years. The 
MI-positive rate in patient group less than 40 years old is higher than that 
in the group equal or over 40 years old, but no statistically significant was 
found (p > 0.05). The result is shown in Table 4.9. 
Table 4.9 MI in different of patient with endometrial cancer 
Age Sample No. No. of patient with M l “ ( % ) 
< 40~~ 5 2 (40.0) 
> = 4 0 46 15 (32.6) ) 
.2.3 MI and Histological Type in MI Endometrial Cancers 
As with cervical cancer, 50 patients with endometrial cancers 
were collected during surgery at the Department of Obstetrics & 
Gynecology, The Chinese University of Hong Kong, Prince of Wales 
Hospital. Based on histological types of endometrial cancer, only three 
histological types (endometrioid carcinoma, undifferentiated carcinoma 
and papillary serous carcinoma) were included in this study. Of the 17 MI 
cases with endometrial cancers, 15 (82.4%) patients were typical 
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endometrioid and 2 (11.6%) patients were undifferentiated carcinoma 
(Table 4.10). No statistically significant was found (p > 0.05). 
Table 4.10 MI in Histological Type of Endometrial Cancer 










,2, MI and Histologic Grades in Endometrial Cancer 
Only 46 patients with endometrial cancer were found out the 
histologic grades. There are 2 (20%) patients associated with MI in the 
group of grade 1，11 (42.3%) patients in grade 2 and 4 (40%) patients in 
grade 3 in this study (Table 4.11). From these data, there was no 
statistically significant difference in displaying the relationship between 
MI and the two types histological of cancers. 
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Table 4.11 MI in histologic grade of endometrial cancer 










.2.5 MI in Clinical Stage of Endometrial Cancer 
As with cervical cancer, endometrial cancer can be classified into 
four stages based on the FIGO. 45 patients presented with stage I and 
stage II, 5 with stage III and stage IV. Overall, 14 of the MI samples 
> 
were stage I and stage II，3 of the MI samples were stage III and stage IV. 
The data is shown in Table 4.12 (p>0.05). 
Table 4.12 MI of Clinical stage in Endometrial Cancer 
Stage Case No. No. of patients with MI~(%) 
T n 45 14 (31.1) 
III-IV 5 3 (60.0) 
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'2.6 MI and Clinical Status in Endometrial Cancer 
The incidence of MI appears to relate to clinical status of the 
patients as MI exhibited only in that case without evidence of disease at 
the 18'h month after surgery. Regard to endometrial cancer, the difference 
is statistically significant when compared with patients being alive with 
disease or who have died of disease (p < 0.01) (Table 4.13). 
Table 4.13 MI of Outcome in Endometrial Cancer 
Outcome Sample No. No. of patients with Ml (%) 
NED 46 17 (37.0) 
AWD 11 0 ( 0 ) 
1 
DOD 3 0 (0) 
NED, alive with no evidence of disease 
AWD, alive with disease 
DOD, died of disease 
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CHAPTER FIVE 
DISCUSSION 
5.1 MI detection 
Tumors with MMR deficiency demonstrate a large number of 
characteristic mutations throughout the genome, a phenomenon that has 
been termed MI (Thibodeau et al., 1993) or the replication error (RER) 
phenotype (Aaltonen et al., 1993). 
Three techniques are disoribed in difference reports to detect MI, 
which are silver and ethidium bromide staining of polyacrlamide gels, 
automated florescence and radioactive labeling detection. All the 
techniques are non-radioactive except the third one. 
Schlegel et al., (1995) reported that non-radioactive 
screening can detect the MI rapidly (Schlegel et al., 1995). His study 
used a non-radioactive PCR-based method, then foiled by denaturing 
polyacrylamide gel electrophoresis and silver staining. Result of MI 
showned 7 of 30 (17%) of the colorectal cancers. According to their reult, 
they conclued that silver-staining were sensitive and highly reproducible. 
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Budowle et al or Lonov et al agreed with this suggestion (Budowle et al. 
1991; Ionov et al., 1993). 
At the same time, Cawkwell with his research team (1995) used 
fluorescent to detect MI and combined with genescan analysis in tumors. 
This method is more rapidly and greatly improved the assessment of MI in 
tumor DNA. However, the inital cost of equipminet is too expensive. 
Also, genescan analysis software was used to automatically 
calculate the size (accurate to 1 base pair), height, and area of each PCR 
product in Larson study (Larson et al., 1996). It produces a cross-
sectional image (electrophergrams) of the PCR products. In addition, each 
» 
product is automatically quantitated in terms of peak height and area, and 
the product size is calculated in base pairs using the internal size marker 
for the lane as a reference (Cawkwell et aL, 1995; Larson et al., 1996). 
In Cawkwell study, their result of fluorescent assay was 23 
percent of colorectal cancers (12 of 54) which MI-positive with at least 
one loci was obtained for a minimum of eight markers. This study only 
use five markers to analysis, so that fluorescent assay cannot use in this 
research. 
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MI has been defined as two or more loci exhibiting alterations 
(Aaltonen et aL, 1993) in HPNCC. Aaltonen et al. reported alterations at 
more than 2 loci in 77% (10 of 33) of colorectal cancers from HNPCC 
patients (Amsterdam criteria), while only 13% (6 of 46) in sporadic cases. 
Many researches of colorectal cancer and sporadic carcinoma have applied 
these criteria. Ionov et al. found 12% (16 of 137), Aaltonen et al. found 
13% (6 of 46 sporadic cases) in 1993, Thibodeau et al. (1993) reported 
28% (25 of 90) in 1993. In the study by Thibodeau et al. (1993) the 
observations were divided into alterations at one locus and two or more 
loci, and an even distribution between these two was found (Thibodeau et 
al., 1993). Lothe et al. (1993) also found this condition, and explained 
that the tumors with MI-positive at only one locus have a distribution 
similar to that of the MI-negative group with regard to family history and 
clinicopathological characteristics, and that they are quite distinctly 
different from the MI-positive at more than 2 loci. 
Among studies there is little uniformity in the number of 
microsatellites analyzed or in the specific loci chosen. Moreover, different 
investigators have variably defined MI. For example, the number of 
microsatellite loci examined is different between differentiated studies. 
There is no consensus on how many loci need to be shifted to determine 
that a tumor has MI. The likelihood of an alteration in microsatellite 
varies from 55% to 91% among different micosatellite loci in HNPCC. 
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The choice of microsatellite loci examined is likely to affect the 
sensitivity of the MI assay. 
Some researches of sporadic cancer were defined as one locus 
with MI (Cawkell et al., 1995; Jass et al., 1995). Han et a/.(1993) 
reported an incidence of MI 15% of 13 cervical cancer, which was 
detected al shift bands in at least one of 4 microsatellite markers 
distributed on chromosomes 2, 3 and 17 (Han et al., 1993). Larson et al., 
screened for MI in cervical cancer using a total of 30 microsatellite di-, 
tri- and tetranucelotide markers on chromosomes 3p, 4 and 1 lq, and 
detected (Larson et al, 1996) MI at two or more loci was found in 6% of 
89 cervical cancer. Helland et al. (1997) found a prevalence of 6%. The 
incidence of MI with sporadic carcinoma is shown to be different in 
different series. 
In this study, we have examined 100 cervical cancers and 50 
endometrial cancers using 5 microsatallite dinucelotide markers, found 25 
cases (25%) of cervical cancers and 17 cases (34%) of endometrial 
cancers with MI in at least one locus. The latter result for cervical cancer 
was closed to that reported by Larson et al and Helland et al (Larson et 
aL, 1996; Helland et al., 1997). 
Alterations of microsatellites in colorectal cancers are observed 
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at mono-, di-, tri- and tetranucleotide repeat sequences. In contrast, breast 
cancers display MI preferentially at tri- and tetrarepeats (Wllster et al., 
1994). A comparison of instability at markers with different modular 
repeat units has previously revealed a greater propensity toward 
instability at tetranucleotide loci. In cervical cancer, Larson et al. (1996) 
investigated 89 patients with cervical cancer using 30 microsatellite loci, 
which included 23 di-, 2 tri-, and 5 tetranucleotides (Larson et al., 1996). 
Their data indicated that dinucleotide repeats sequences were much more 
prone to MI (p < 0.001) and were also associated with complex allelic 
changes (p < 0.025) as compared to tri- and tetranucleotide repeats. 
These observations are thus far unique to cervical cancer. Helland et al. 
(1997) examined possible alterations at 8 dinucleotide loci mapping to 6 
different chromosomes in endometrial and cervical cancers (Helland et 
al., 1997). Their findings were suggest that MI at one or a few loci may 
represent a random event but could not rule out the possibility that a 
component of the MMR system, which does not cause a severe mutator 
phenotype at dinucleotide loci, might be the underlying cause. This study 
only examined five dinucleotide loci from 3 different chromosomes which 
were selected from 30 microsatellite loci reported by Larson et al. (1996). 
The result did not identified that dinucleotide loci may be the underlying 
cause in MI. 
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5.2 MI in Cervical Cancer 
In this study, 100 cases of cervical cancer have examinated by 5 
microsatellite markers and found 25 cases with MI in at least one loucs. 
Hen et al. reported that 2 of 13 (15%) cases of cervical cancer was MI-
positive and examinated by 4 microsatellite markers. The markers 
distributed on chromosome 2, 3 and 17 (Hen et al., 1993). Larson and her 
colleagues (1996) found that 5 of 89 cases (5.6%) exhibited MI in at least 
at two microsatellite loci (Larson et al, 1996). They used total of 30 
microsatellite markers which included di-, tri- and tetranucelotide markers 
on chromonsome 3p, 4 and l l q , screening for MI in cervical cancer. 
Helland et al. found a prevalence of 6% in cervical cancer. Result of this 
present study is consistent with these reports and indicates that MI is 
present in a subset of cervical cancer. 
The relationship between MI and clinical characteristics and 
outcome of patients with the tumors is consistent. It is interesting to note 
for example that MI in urinary bladder cancer is low stage tumors 
(Gonzalz-Zulueta et al., 1993) and in colorectal cancer is associated with 
a good prognosis (Thibodeau et al., 1993). Gonzalz-Zulueta et al. 
explained that their collected cases were low stage tumors and alterations 
MI were showed at all loci examined in chromosome 9. Their study 
hypothesis showed that genomic instability giving rise to these 
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microsatellite changes might occur as early event in bladder 
tumorigenesis. Moreover, Thibodean et al. examined DNA from 90 
colorectal tumors for alterations at four separate microsatellite localized 
to chromosome ares 5q, 17p, 18q and 15q. They detected difference 
between tumor and normal DNA banding patterns in 25 of 90 (28%) 
tumors examined. Their results did not show correlations with the age or 
sex of the patients and no statistically significant was found between 
microsatellite alterations and tumor stage, and with patient survival. 
However, a trend was detected between microsatellite alterations and 
staging of the tumors. 
The original criterion used for ascribing an MI was based on 
statistical correlation of MI, tumor location, and patient prognosis in 
colorectal cancer. (Spcicher 1995). Their findings suggest that defects in 
DNA repair-associated genes are not common in cervical cancer. Also 
Helland et al., (1997) reported that MI was found in 6% of 82 patients 
with cervical cancers (Helland et al., 1997). Their data revealed that 
cervical cancer was not characterized by the HNPCC-tumor spectrum, the 
mutator phenotype was seen infrequently, and positive cases appear to 
display only minor alterations (Helland et al., 1997). In study, the 
present only 25 tumors (25%) were associated with MI if a band defines it 
shift at least one locus and 5 tumors (5%). It was confirmed the mutator 
phenotype exists but is not common in cervical cancer, which in 
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accordance with a recent studies by Larson et al. and Helland et al 
(Larson et al., 1996; Helland et al., 1997). 
Recent studies indicate that MI may play a role in the 
pathogenesis of both sporadic and familial colorectal cancers (Aaltonen et 
al., 1993; Ionov et al., 1993; Thibodeau et al.’ 1993). No correlations 
between MI and clinio-pathological parameters were apparent from Larson 
study and no significant difference in prognosis was found between 
patients with MI in Helland study (Helland et al., 1997). In this study, 
the relationship between MI and clinical characteristics and outcome of 
the patients with the tumors is not consistent. It is interesting to note for 
example that MI in urinary bladder cancer occurs in low stage tumors 
(Gonzaler-Zulueta et al., 1993) and in colorectal cancer is associated with 
a good prognosis (Thibodeau et al, 1993). This study showed a trend of 
MI 
outcome in cervical cancers. Therefore, analysis of a larger sample set 
using an uniform methodology will be required to determine whether MI 
is a useful independent prognosticator. 
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positively toward higher grade, advanced stage and a poor clinical 
5.3 MI of Endometrial Cancer 
An association of the MI has been previously reported in 
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carcinoma of the colon but not endometrium. The study of Burks was the 
first report to describe the relationship between MI and endometrial 
cancer (Burks et al” 1993). Statistical analysis (Chi") o f a g e , race, tumor 
grade, extent of myometrial invasion, and spread to lymph nodes failed to 
disclose significant differences or trends between cases with and without 
ML Their study identified MI in 2 of 5 (40%) poorly differentiated (grade 
3) endometrioid carcinomas and 5 of 16 (31%) well (grade 1) and 
moderately (grade 2) differentiated tumors. Also, Duggan identified MI in 
2 of 10 (20%) poorly differentiated tumors and 6 of 26 (23%) well and 
moderated differentiated tumors (Duggan et al., 1994). Risinger study 
mentioned that 3 of 6 (50%) MI of sporadic endometrial cancer but was 
not stated (Risinger et al., 1994). In contrast, 70.6% of grade 2 tumors 
was showed MI in contrast to only 25% of grade 1 and 37.5% of grade3 in 
present study. 
Comparisons between the clinical features of MI-positive and 
MI-negative endometrial cancer revealed no obvious differences and the 
differences were not significant. In addition to its association with high 
grade, MI is also strongly correlated with poor clinical outcome, 
reflecting the importance of grade as a negative prognostic indicator in 
endometrial cancer. However, the MI has been associated with both high 
grade and favorable prognessis in colorectal carcinoma. This discrepancy 
between aggressive history and improved prognosis in the coloc has been 
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postulated to result from peritumoral inflammatory infiltrates representing 
the host response in MI colorectial carcinoma. Caduff and Burks et al., 
studies also found that MI in endometrial cancer is not associated with an 
early age of onset (Burks et al., 1994; Caduff et al., 1996). Other studies 
agree with these findings (Risinger et al., 1993; Burks et al., 1994; 
Duggan et al., 1994). 
The findings of this study are not in accordance with earlier 
results (Peltomaki et al., 1993; Risinger et al.’ 1993; Burks et al,, 1994; 
Peiffer et al., 1995). The frequency of MI positive sporadic endometrial 
cancers ranges are from 17% to 23%, and all these samples are reported to 
exhibit the MI in more than one locus (Peltomaki et aL, 1993; Risinger et 
al., 1993; Burks et al., 1994; Peiffer et al., 1995). A high incidence of 
MI was found in the 50 cases of endometrial cancer in this study and no 
obvious relationship between the incidence of MI and clinicopathological 
features was found. There was a higher incidence of novel alleles in the 
moderated to poorly differentiated tumors and novel alleles were also 
detected more frequently defected in patients in the older age groups. No 
association was observed between the incidence of MI and tumor stage. 
Several studies documents that MI is usually expressed very early 
in tumor progression, suggesting that the underlying genomic instabilities 
contributed to, and were consequences of, transformation (Duggan et al., 
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1994; Risinger et al., 1993; Katabuchi et aL, 1995; Caduff et aL, 1996; 
Jovanovic et al., 1996; Mutter et al., 1996). Mutter also concluded that 
(1) MI is a specific feature of neoplastic and preneoplastic endometrium; 
(2) MI of endometrial precancers may progress directly to cancer through 
a process of sequential clonal expansions (Mutter et al., 1996). 
On the other hand, Katabuchi (1995) and Caduff (1996) also 
indicated that MI is present in a minority of sporadic endometrial cancer 
and is associated with high grade and indicates poor prognosis (Katabuchi 
et al., 1995; Caduff et al., 1996). The clinical significance of MI in 
sporadic endometrial cancer is not fully understood. Another series did 
not address clearly the relationship between MI and clinical features 
1 
(Risinger et al., 1993; Burks et al., 1994; Jovanovic et al., 1996; Mutter et 
al., 1996). This study also found that MI in endometrial cancers is not 
associated with any clinicopathologic feature. 
Analysis of additional examples of endometrial hyperplasia will 
hopefully provide more insight into the role of defective DNA mismatch 
repair in the development of endometrial cancer. 
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CHAPTER SIX 
CONCLUSIONS 
MI may be generated from mutations in DNA replication 
(Nowell, 1993) and has been found preferentially in tumors associated 
with HNPCC. Six human homologs of the bacterial DNA mismatch repair 
(MMR) system have been documented. Germiline defects in one of four 
MMR genes (MSH2, MLH1, PMS1 and PMS2) are responsible for the 
majority of families with HNPCC syndrome and 87% of families with 
HNPCC are mapped to the loci of two genes, MLH1 (30%) and MSH2 
(57%). � 
The observed data concerning frequency and pattern of 
microsatellite instability (MI) are still limited in gynaecological cancers. 
MI was not a very common feature of cervical and endometrial cancers in 
this study. 
This present study showed a trend of MI positiveity toward 
moderately to poorly differentiated grade, advanced stage and a poor 
clinical outcome in cervical cancer. Therefore, cervical cancer which are 
sporadic tumors types, not characteristic of the HNPCC tumor spectrum, 
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generally show MI at lower frequencies, 
Endometrial cancer which is in HNPCC-related sporadic cancers, 
MI frequency is between 17-23% (Parsons et al., 1995; Risinger et al., 
1993; Duggan et al., 1994; Burks et al., 1994). Recently, Caduff et al 
(1996) found that 6 of 10 patients with MI-positive endometrial cancer 
died of disease (Caduff et al., 1996). His study suggested that MI 
strongly correlated with poor clinical outcome. In contrast, MI with a 
favorable outcome in endometrial cancer as all of 17 (34%) patients with 
MI-positive were alive without evidence of disease in this study. So, MI is 
in a subgroup of endometrial cancer and may be associated with good 
prognosis. 
Moreover, the choice of microsatellite loci examined is likely to 
affect the sensitively of MI assay. Among the published studies, there is 
little uniformity in the number of microsatellite analyzed or the specific 
loci chosen, and as the frequency and degree of instability vary from one 
microsatellite marker to another, such difference may affect results. 
Overall the result of this two types of cancer, analysis of a larger 
sample using uniform method will hopefully provide more insight into the 
role MI in the development and biological behaviour of cervical and 
endometrial cancers. 
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In addition, several findings suggested that MI is acquired as 
an early event in the precancerous phase so that the mutations of MMR 
genes in cervical and endometrial cancers as well as their precancerous 
lesions are needed to be studied. If this abnormality does contribute to the 
development of a subset of these neoplasms, it may provide a new target 
for their therapy and improve the prognosis. 
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